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        In the past, the mechanical flow meter and the electromagnetic flow meter 
occupied the majority domestic market. However, both of them had significant 
drawbacks, such as short life-span, requirement of high-quality liquid and so on, 
which thus enabled them hard to further improve the level of ultrasonic flow 
measurement. In recent years, the ultrasonic flow meter has played a more and more 
important role in the field of flow-measuring instruments. Compared with other flow 
meters, its characters can meet the market’s demand such as maintain convenience, 
long life-span etc. Most importantly, it is easier to achieve high-precision measuring 
results. 
        With the extensive utilization of ultrasonic flow meters in industry and 
commerce, the demand of improving the accuracy of measurement has become 
increasingly urgent. To improve the stability of measurement, this article presents a 
new measuring tubing in combination with circular tube and square tube, which the 
inlet and outlet are both designed into circular tubes and the section of the middle tube 
is designed into square with circular arcs. The greatest advantage of this new tubing is 
that the inwall of square tube can be used for ultrasonic reflection instead of 
additional reflector. As nothing can block the flow of fluid in this tubing, the 
possibility of the backflow can be decreased to minimum. Another advantage is that 
the residual quantity of impurities in this tubing can be minimized. Besides, the 
phenomenon of turbulence can also be reduced as greatly benefited by the structure 
without reflector. According to the results of Computational Fluid Dynamics (CFD) 
simulation and experiment, this proposed measuring tubing can get a more even 
velocity distribution of liquid than the traditional circular tubing. 
        Accompanied by the measuring tubing, a novel high-precision ultrasonic flow 
measuring circuit based on the Microcontroller Unit (MCU) of MC9S08LL64 and the 
Time-Digital Converter (TDC) of GP22 is designed, so that an integral ultrasonic 
flow meter is proposed. MC9S08LL64 is the control and computation core of the 
measuring circuit, while TDC-GP22 is used for ultrasonic transmission and measuring 
raw data. This measuring circuit, which depends on the principle of time difference 
method, can not only obtain accurate measuring data of instantaneous flow after 















measuring circuit and measuring tubing, which proposed by this article, can both 
improve the accuracy of flow measurement through experiment. 
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